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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02254

REPLY TO
ATTENTION OF:

NEDED DEC 9 1980

-~

Honorable Edward J. King

Governor of the Commonwealth of
Magsachusetts

State House

Boston, Massachusetts 02133

Dear Governor King:

Inclosed 15 a copy of the Lost Wilderness Lake Northern Dam (MA—-01059)
Phase I Inspection Report, which was prepared vunder the National Program
for Inspection of Non-Federal Dams. This report is presented for your
use and is based upon a visual inspection, a review of the past
performance and a brief hydrological study of the dam. A brief
assessment 1s Included at the beginning of the report. T have approved
the report and support the findings and recommendations described in
Section 7 and ask that you keep me informed of the actlons taken to
implement .them. This follow-up action is a vitally important part of
this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts,

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
cage of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity ‘to thank you and the Department of
Environmental Quality Engineering for your cooperation in carrying out
this program.

Sincerely,

Incl WILLT « HODGSONA JR.
As stated Colongfl, Corps of Englneers
Actifg Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE | INSPECTION REPORT

Indentification No.: MA 01059

Mass, D.P.W. No. 1-7-297-3

Name of Dam: Lost Wilderness Lake - Northern Dam
Town: Tolland

County and State: Hampden County, Massachusetts

Stream: Tributary of West Branch Farmington River
Date of Inspection: October 31, 1979

BRIEF ASSESSMENT

The Northern Dam is located at the northwest corner of Lost Wilderness
Lake (formerly Twining Pond) which is approximately 2.5 miles west of
Tolland Center in Tolland, Massachusetts. A second dam, Twining
Pond Dam (MA 00321) was also constructed to form Lost Wilderness
Lake. The dam was constructed as part of a recreational community
and land development project. The dam is an earthen embankment 240
feet long and 23 feet high with a drop inlet principal spillway structure
and a 10-inch outlet conduit. The emergency spillway is located at the
right abutment of the dam and the spillway is 30 feet wide at the control
section. There is also an earthen dike which is approximately 400 feet
long and 8 feet high to the right of the emergency spillway.

The dam is owned by Lost Wilderness, Inc. which is currently being
managed by the Woronoco Savings Bank of Westfield, Massachusetts.

The drainage area affecting the Lost Wilderness Lake Dams is approximately
1.22 square miles and is comprised of heavily wooded rolling terrain.

The dam impounds approximately 1,200 acre feet at the normal pool
elevation of 1,349 feet MSL and 2,000 acre feet at the top of the dam
elevation of 1,355.5 feet MSL. The Northern and Twining Pond dams

are INTERMEDIATE in size. The Northern dam is a LOW hazard classifica-
tion and Twining Pond dam is a SIGNIFICANT hazard classification.

The test flood for this dam is one-half the Probable Maximum Flood (%
PMF). For this drainage area the % PMF is 1,390 cfs. When this flood
is routed through the reservoir, the resulting outflow is 860 cfs. The
spillways of both the Twining Pond Dam and the Northern Dam would be
used to relieve the test flood since both spiliways are indicated to be at
the same elevation. The combined emergency spillway capacity is 5,740
cfs. The elevation of the spillways was determined from construction
drawings; no field levels were made to check elevations. The spillway
test flood outflow would be about 160 cfs from the Northern Dam and
800 cfs from the Twining Pond dam. The depth in the spillways would
be approximately 1.3 feet with a freeboard of 3.2 feet remaining to the
top of the dam.

Failure of the Northern dam will not threaten any homes. The only
significant damage attributable to a dam failure is the culvert crossing
East Otis Road, which is a secondary gravel surfaced roadway.



The dam is generally in good condition, however, the emergency spillway
is only in fair condition due to rock outcrops in the emergency spillway
channel. The dam is, therefore, assessed to be in FAIR condition.

The rock outcrops in the emergency spillway channel should be removed
to provide the design cross-section through the spillway. The source
of the wet condition along the downstream toe of the dike should be
investigated and remedial action taken if necessary.

Remedial measures to be undertaken by the Owner include: implementing
a program of periodic maintenance; backfilling tire ruts, erosion, and
low spots in the embankment and the dike; mowing embankment slopes
and removing debris from the emergency spillway entrance.

The recommendations and the remedial measures contained herein should
be implemented within one year of receipt of this report by the Owner.

Massachusetts Registration 23106



This Phase I Inspection Report on Lost Wilderness Lake/Norther Dam (MA-01059)
has been veviewed by the undersigned Review Board members. In our :
opinion, the reported findings, conclusions, and recommendations are
conaistent with the Recommended Guidelines for Safety Inspection of

Daws, and with good engineering judgment and practice, and 1is hereby
submitted for approval.

Cormay M Vg

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Diyision

ARAMAST MANTESIAN, CHAIRMAN

Geotechnical Engineering Branch
Engineering Division

APPROVAL RECOMMENDED:

EE%E B. FRYAR 5

Chief, Engineering Division



PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase 1 Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase | Investi-
gation is to identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general condition of
the dam is based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluaticns are be-
vond the scope of a Phase | investigation: however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported con-
dition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspecton,
such action, while improving the stability and safety of the dam, re-
moves the normal load on the structure and may obscure certain con-
ditions which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evolu-
tionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam
at some point in the future. Only through continued care and inspec-
tion can there be any chance that unsafe conditions be detected.

Phase | inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an
aide in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and the
downstream damage potential.

The Phase | Investigation does not include an assessment of the need
for fences, gates, no-trespassing signs, repairs to existing fences and
railings and other items which may be needed to minimize trespass and
provide greater security for the facility and safety to the public. An
evaluation of the project for compliance with OSHA rules and regulations
is also excluded.
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NATIONAL DAM INSPECTION PROGRAM

PHASE | INSPECTION REPGRT

LOST WILDERNESS LAKE - NORTHERN DAM

NO. MA 01059

SECTION 1

PROJECT INFORMATION

General

(a) Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to.initiate a National
Program aof Dam Inspection throughout the United States. The
New England Division of the Corps of Engineers has been assigned
the responsibility of supervising the inspection of dams within the
New England Region. Tighe & Bond/SCl has been retained by the
New England Division to inspect and report on selected dams in
Massachusetts. Authorization and notice to proceed were issued to
Tighe & Bond/SCI under a letter of October 24, 1979 from Colonel
William E. Hodgson, Jr., Corps of Engineers. Contract No. DACW-
33-80-C~0005 has been assigned by the Corps of Engineers for this
work.

(b) Purpose

1)  Perform technical inspection and evaluation of non-federal
dams to identify conditions which threaten the public safety
and thus permit correction in a timely manner by non-federal
interests.

2) Encourage and prepare the states to initiate quickly
effective dam safety programs for non-federal dams.

3) Update, verify, and compiete the National inventory of
Dams,

(c) Scope

The program provides for the inspection of non-federal dams
in the high hazard potential category based upon location of the
dams and those dams in the significant hazard potential category
believed to represent an immediate danger based on condition of
the dams.

1-1



1.2 Description of Project

(a) Location

The Northern Dam is located at the northwest corner of Lost
Wilderness Lake (formerly Twining Pond) which is approximately
2.5 mites west of Tolland Center in Tolland, Massachusetts. It can
be reached from East Otis Road which intersects State Route 57
approximately 1 mile east of the center of New Boston. The dam
is not shown on the 7858 USGS Tolland Center Quadrangle which
covers portions of both Massachusetts and Connecticut. The dam
is located at approximately N-42°-06'-15 latitude and wW-739~-03!-15"
longitude (see Locus Plans 1 and 2). Page B-1 of Appendix B is
a site plan for this dam. The Northern Dam is one of two dams
impounding water which creates Lost Wilderness Lake; the other
dam is Twining Pond Dam (MA 00321).

(b) Description of Dam and Appurtenances

The dam consists of an earth embankment, a principal spillway
with a reinforced concrete riser and an asbestos cement outlet pipe
and an emergency spillway located at the right abutment of the
dam. The length of the embankment is 240 feet. The separate
emergency spillway is 30 feet wide at the control section.

1)  Embankment (See pages B-1 & B-2)

The embankment is made up primarily of silty fine sand
(Designation SM or GM using the Unified Soil Classification
System). [t is 240 feet long and is a maximum of 23 feet
high. The upstream slope is 3 horizontal to 1 vertical; the
downstream slope is 3 horizontal to 1 vertical; and the width
of the crest is 15 feet.

Beneath the embankment is an earthfill cutoff trench of
approximately 12 feet in width at the bottom. According to
available ptans, it is constructed of the same siity fine sand
material as the embankment. The cutoff trench was designed
and constructed to extend through sand and gravel layers to
firm bedrock or glacial till.

Riprap approximately 30 feet wide over the upper portion
of the entire length of the upstream slope provides erosion
protection. The riprap is machine placed, 1' to 2' diameter
stone.

2) Principal Spillway (See pages B-1 & B-2)

The principal spiliway consists of a reinforced concrete
drop inlet structure with an uncontrolled orifice inlet and an
outlet pipe which is supported on a concrete cradle.

The riser structure is 5.2 feet high, 4.6 feet wide, and
4.6 feet long The top slab, bottom slab and walls of the
structure are 8 inches thick.

1-2



(c)

The "low stage inlet® is an uncontrolled opening. It is
three feet wide and 12 inches high and is located in the
upstream face of the riser structure. The water flows over
this orifice and drops into the riser structure. It is pro-
tected by a trash rack assembly which protects the entire
face of the orifice. This assembly is fabricated from galvan-
ized steel reinforcing bars cast into the upstream wall.

The riser structure is drained by a 10-inch diameter
Class 150 Asbestos Cement pressure pipe. It is approximately
122 feet long and drops approximately 12.2 feet over that
length. The pipe penetrates the downstream side of the riser
siructure and is supported by the embankment. Plans indicate
3 concrete anti-seep collars cast around the pipe within the
embankment.

The downstream end of the conduit extends approximately
35 feet downstream of the embankment to a concrete headwall.
The discharge conduit outlets intoe a smali plunge pool.

3) Emergency Spillway (See pages B-1 & B-2)

The emergency spillway was excavated in the right
abutment. It curves to the left around the embankment and
is 30 feet wide at the control section. The spillway is approxi-
mately 320 feet long and its control section is approximately
4.5 feet below the crest of the dam. The side slopes are 3
horizontal to 1 vertical.

4) Foundation and Embankment Drainage

A four foot wide trench drain of clean sand and gravel
extends almost the full length of the downstream embankment.
The drain inciudes one 4-inch perforated asbesios cement
pipe. It extends 75 feet along the base of the dam and
outiets at the headwall.

Size Classification

The maximum impoundment for both dams is approximately

2,000 acre feet with the pond elevation at the top of the dams.
The height of the Northern dam is 23 feet from the original down-
stream toe stream channel to the top of the dam. The dam is,
therefore, in the INTERMEDIATE size category according to the
Corps of Engineers’ Recommended Guidelines.

(d) Hazard Classification

The hazard potential classification for the Northern dam is

LOW because of the siight economic losses and very low potential
for loss of life downstream which may occur in the event of dam
failure. No houses are endangered by a dam failure and the only
significant damage is the culvert crossing East Otis Road. Section

5 of this report presents more detailed discussion of the hazard
potential.
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1.3

(e) OQwnership

The dam is owned by Lost Wilderness, Inc. of Tolland, Massa-
chuetis. The Woronoco Savings Bank in Westfield, Massachusetts
is handling all the affairs of the subdivision at this date. Inquiries
should be made to Mr. Mahoney at the Woronoco Savings Bank by
telephone at 413-568-9141.

(f) Operator
Apparently, the operator of the Northern Dam is Lost Wilder-

ness, Inc. of Tolland, Massachusetts. According to Mr. Mahoney

of the Woronoco Savings Bank, the corporation is not very active

and he is not aware of any operation and maintenance done by the
corporation.

(g) Purpose of the Dam

The purpose of the dam is recreational. Lost Wilderness Lake
was designed to be the center of a recreational community. The
area was subdivided and some property has been secld. However,
very little of the surrocunding area has been developed.

(h) Design and Construction History

The dam was designed by Brown, Moynihan & Associates,
Inc. of Lee, Massachusetts and construction was completed in 1976.

(i) Normal Operating Procedure

The dam is self regulating. The only means of draining the
pond is to open the siuice gate at the Twining Pond Dam.

Pertinent Data

(a) Drainage Area

The drainage area for this-dam covers approximately 1.22
square miles. It is made up primarily of rolling hitls with a small
section of fresh water marsh. The hills are wooded with some
pasture and minor development.

(b) Discharge at Damsite

1)  Outlet Works

Normal discharge at the site is via the inlet at elevation
1,349.0 to the principal spillway and through the 10 inch
diameter outlet pipe to the downstream channel. In the event
of severe flood flows, excess flow would discharge over the
emergency spillway at elevation 1351.0 feet (MSL). The test
flood would flow through the spillway facilities at both the
Twining Pond Dam and the Northern Dam. (See calculations
in Appendix D,)
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(c)

2) Maximum Known Flood at Damsite

There is no data available for the maximum known flood
at this damsite.

3) Ungated Spillway Capacity at Top of Dam

The capacity of the principal spillway with the reservoir
at top of dam elevation (1355.5 feet MSL-NGVD) is approximately
11 efs. The capacity of the emergency spillway is approximately
745 cfs at this level.

4) Ungated Spillway Capacity at Test Flood

The capacity of the principal spillway with the reservoir
at test flood elevation (1,352.3 feet MSL-NGVD) is approximately
11 efs. The capacity of the emergency spillway is approximatety
149 cfs at this level.

5) Gated Spillway Capacity at Normal Pool Elevation

There are no gated spillways associated with this struc-
ture.

6) Gated Spillway Capacity at Test Flood Elevation

Thete are no gated spillways.

7) Total Spillway Capacity at Test Flood Elevation

The total spillway capacity for this dam at test fiood
etevation (1,352.3 feet MLS-NGVD) is approximately 160 cfs.
(Southern dam spillway capacity is approximately 800 cfs for a
combined capacity of 960 cfs.)

8) Total Project Discharge at Top of Dam

The total project discharge at top of dam (1,355.5 feet
MSL-NGVD) is approximately 756 cfs. (Twining Pond Dam
discharge is approximately 4,384 cfs for combined discharge
of 5,140 cfs)

9) Total Project Discharge at Test Flood Elevation

The total project discharge at test flood elevation (1,352.3
feet MSL-NGVD) is approximately 160 cfs. (Twining Pond
Dam discharge is approximately 800 cfs for a combined discharge
of 960 cfs.)
Elevation (ft. above MSL-NGVD)
1) Streambed at toe of dam: 1,332.5%

2) Bottom of cutoff: 1,335%
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3) Maximum tailwater: unknown
4)  Normal pool: 1,349.0
5)  Full flood control pool: Not applicable.
6) Emergency spillway crest (no gates): 1,351.0 (both dams)
7) Design surcharge (Original Design): unknown
8) Top of dam: 1,355.5 (both dams)
9) Test flood design surcharge: 1,352.3
(d) Reservoir (Length in feet)
1) Normal pool: 3,300+
2)  Full flood control pool: Not applicable.
3) Emergency spillway crest pool: 3,360+
4) Top of dam: 3,500+
5) Test flood pool: 3,400%
(é) Storage (acre-feet)
1)  Normal pool: 1,200+
2)  Full flood control pool: Not applicable.
3)  Spillway crest pool: 1,400%
4) Top of dam: 2,000+
§) Test flood pool: 1,600+

(f) Reservoir Surface (acres)

1)  Normal pool: 100
2)  Full flood control pool: Not applicable.
3) Spillway crest: 116
4)  Test flood pool: 130
5) Top of dam: 150
(g) Dam Dike

1) Type: Earth Embankment Earth Embankment

1-6



2) lLength: 240 ft. 400 ft.
3) Height: 23 ft. 8+ ft.
4) Top Width: 15 ft. ‘ 15 ft.

5) Side Slopes: Upstream 3 to 1
Downstream 3 to 1 same

6) Zoning: More Pervious Soil Borrow
(Gravel or Sand Borrow -
GP, GW, SP or SW) Same

7)  Impervious Core: More Impervious
Soil Borrow (SM or GM) Same

8) Cutoff: More Impervious Soil Borrow
(SM or GM) Unknown
8)  Grout curtain: None None

(h) Diversion and Regulating Tunnel

Not applicable

(i) spiliway
1)  Type:
a) Principal spillway: Reinforced concrete drop inlet
b) Emergency spillway: Grass covered, earth

excavated channel with
level control section.

2) Length of weir:

a) Principal spiliway inlet: 3 feet
b) Emergency spillway: 30 feet

3} Crest elevation:

a) Principal spillway inlet: 1,349.0
b} Emergency spillway: 1,351.0
4)  Gates: None

5) Upstream Channel:

a) Principal spillway: Reservoir

b) Emergency spillway: Grass covered earth
excavated channel 80t
ft. to control section.
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6) Downstream Channel:

a) Principal spillway: Small, unlined plunge pool
and narrow channel through
moderately sloping woodiand.

b) Emergency spillway: Grass covered, earth cut
and fill channel with ievel
control section,

(j) Regulating Qutlets

1) Invert: 1,346.2 feet MSL

2) Size: 10-inch

3) Description: 122 feet of 10" Class 150 Asbestos Cement Pipe

4) Control Mechanism: None at this location. See Lost
Wilderness Lake Twining Pond Dam

(MA 00321) for description of pond
drain. '
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SECTION 2 - ENGINEERING DATA

2.1 Design Data

Some design data, including hydrologic computations for the water-
shed and hydraulic computations for the Twining Pond Dam only, as
well as some soils testing at both sites, some seepage calculations and
reinforced concrete structural design computations were available for
review at the offices of Robert G. Brown and Associates, Inc¢., Pittsfield,
Massachusetts.

2.2 Construction Data

The design plans available for this dam show good agreement with
the visual inspection.

Construction data was not made awvailable for our review.

2.3 QOperation Data

Since the dam is self regulating, there is no operational data
available.

2.4 Ewvaluation of Data

The hydraulic and hydrologic design data was not sufficient to
satisfy the requirements of the Corps of Engineers "Recommended
Guidelines." Therefore, hydraulic and hydrologic calculations were
carried out as part of this Phase | Investigation and are discussed in
Section 5 and detailed in Appendix D.

Seepage and stability analyses comparable to the requirements of
paragraph 4.4 of the "Recommended Guidelines" were not available for
review. However, since the dam is INTERMEDIATE in size and LOW in
hazard classification, and since our visual inspection showed the dam to
be in generally GOOD condition such analyses are not considered necessary
at this time (Ref. Par. 3.6.1 of "Recommended Guidelines.")
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3.1

SECTION 3 -~ VISUAL INSPECTION

Findings
(a) General

The Northern Dam at Lost Wilderness Lake (Dam No. MA
01059) is in good condition, however, the emergency spillway is in
fair condition at the present time.

(b) Dam

1)  Earth Embankment (See photos 1, 2, 4 & 5)

The upstream slope is protected by riprap and is in
good condition. There is considerable debris on the upstream
slope near the entrance to the emergency spillway. An
inspection of the upstream slope showed no evidence of erosion
or animal borrows along the slope.

There is only one toe drain on the downstream slope and
the discharge was clear. The flow from the toe drain was
approximately 2 to 3 gallons per minute. -

The downstream slope had some tire marks which were
approximately 4 to 6 inches deep. The downstream slope
showed some erosion along the entire length and greater
erosion along the tire marks. There were small minor wet
areas along the left toe of the dam embankment.

There is a small dike on the left side of the dam approximately
400 feet long and 8 feet high. At the downstream toe of the
dike there was a small wet area, located approximately 120
feet from dam abutment.

2) Emergency Spiliway (See photos 1 & 3)

The emergency spillway is in fair condition. The en-
trance is partially blocked with considerable debris and the
channel has a few rock outcrops that were not removed during
construction. These outcrops decrease the area of the spillway
and will tend to collect debris near the control section.

The downstream slope is in good condition and shows no
signs of erosion. There was no ponding water or any apparent
wet spots. Further downstream the emergency spiliway
curves around the embankment and discharges to the same
brook that receives the discharge of the principal spillway.



3.2

(c) Appurtenant Structure

1) Drop Inlet Principal Spillway Structure (See photo 2)

The structure is in good condition with no evidence of
spalling, cracking, or efflorescence. There is no mechanical
method of controlling the flow at this structure. The only
way to regulate the fiow is to install flashboards across the
weir. At the time of this inspection there were no flash-
boards in use. The trash rack is in good condition and was
free of debris.

2) Pond Drain Inlet Pipe

The only pond drain is located at the principal spillway
of the Twining Pond Dam.

3) Qutlet Conduit (See photo 6)

The downstream end of the outlet pipe is in good condi-
tion. There is no evidence of settlement or displacement of
the conduit and no misalignment or cracking was evident on
the inside of the pipe for those few sections that couid be
observed.

(d) Reservoir Area

The shore of the reservoir is generally gently sloping wood-
land. It appears stable and in good condition. However, there is
considerable debris along the entrance to the emergency spillway.

(e) Downstream Channel (See photo 7)

The downstream channel is a narrow channel passing through
moderately sloping woodland. The channel appears stable and in
good condition. The plunge pool is in good condition but is not .
completely protected by riprap.

Evaluation

The dam and outlet conduit are in good condition., The emergency

spillway is in fair condition. The potential problems noted during the
visual inspection are listed below.

a) Tire ruts and erosion on the downstream face of the dam
embankment.

b) Debris on the upstream dam embankment slope and at the
entrance to the emergency spillway.

¢} A few, minor wet areas along the left toe of the dam embankment.
d) Rock outcrops in the emergency spillway were not removed
during construction and therefore the spillway cross section
does not agree with the design.
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e) Some settlement along the top of the dike.

f) One wet spot was noticed along the downstream toe of the
dike approximately 120 feet from its easterly abutment.
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SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES

4.1

4.2

4.5

Operational Procedures

(a) General

No written operational procedures are availabie for this dam.
The dam is self regulating.

{b) Description of Any Warning System in Effect

There is no written warning system in effect.

Maintenance Procedures

(a) General

There are no formal maintenance procedures for the Northern
Dam at Lost Wilderness Lake. It has been reported that there has
been no maintenance on this dam since it has been constructed.

(b) Operating Facilities

The dam is self regulating and there are no facilities that
require periodic operation.

Evaluation

Detailed operating procedures are not considered necessary since

the dam is self regulating.

A program of annual technical inspections should be éstablished

and regular maintenance should be carried out.

A downstream emergency flood warning system should be developed.
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SECTION 5 - EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

The Northern Dam at Lost Wilderness Lake is in the watershed of
the West Branch of the Farmington Rver. The dam is located approxi-
mately 1.3 miles upstream of the confluence of an unnamed brook and
the West Branch of the Farmington River. The upstream drainage area
is approximately 1.22 square miles with roliing topography.

The dam itself is a 240 foot long earthen embankment with a grass-
lined earth emergency spiliway, 30 feet wide at the control section.
The principal spillway consists of one orifice located on a reinforced
concrete drop inlet riser on the upstream face of the embankment.
Flow from the orifice proceeds under the dam through an asbestos-cement

pipe.

5.2 Design Data

The design data made avilable for this review was insufficient to
determine all hydraulic and hydrologic features of the Northern Dam.
The dam was designed by Brown, Moynihan & Associates, Inc. and
their design plans show the elevation of the normai poo! to be at 1,349.0
feet MSL.. The emergency spillway crest was set at 1,351.0 feet MSL
and the top of the dam was set at 1,355.5 feet MSL.

5.3 Experience Data

No records of flow or stage are known to be available for the
Northern Dam (No. MA 00321).

5.4 Test Flood Analysis

The hydrologic conditions of interest 'in this Phase | investigation
are those required to assess the dam's overtopping potential and its
ability to safely allow an appropriately large flood to pass. This re-
quires using the discharge and storage characteristics of the structure
to evaluate the impact of an appropriately sized Test Flood. The original
hydraulic and hydrologic design calculations have not been made available
for inclusion in this Report.

Guidelines for establishing a recommended Test Flood based on the
size and hazard classification of a dam are specified in the "Recommended
Guidelines" of the Corps of Engineers. The impoundment of between
1,000 and 50,000 acre feet and the height of less than 100 feet classify
this dam as an INTERMEDIATE size structure

The appropriate hazard classification for this dam is LOW because
of the very slight economic losses and small potential for loss of life
downstream in the event of dam failure. As shown in the Dam Failure
Analysis section, the increase in flooding caused by failure would not
pose a threat to life and property at downstream locations. (See Dam
Failure Analysis section.)
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As shown in Table 3 of the Corps of Engineer's "Recommended
Guidelines," the appropriate Test Flood for a dam classified as INTER-
MEDIATE in size with a LOW hazard potential would be one haif the
probable maximum flood {1/2 PMF). The Corps of Eng;neers' “Maximum
Probable Peak Flow Rates" curve using rolling topography gives a PMF
of 2,280 cfs/sq. mi. for a drainage area of 1.22 square miles. Therefore,
the probable maximum flood is 2,780 cfs for this drainage area and one
half the probable maximum flood is 1,390 cfs.

When this test flood is routed through the reservocir, the resuitant
outflow from the combined spillways is 960 cfs. The spillways of both
the Twining Pond Dam and the Northern Dam would be available to
discharge the test flood. The Northern Dam spillway will discharge
approximately 160 cfs, and the Twining Pond dam spillway will discharge
approximately 800 cfs of the routed test flood. The depth of flow at
the control sections of the spillways at the test flood conditions would
be approximately 1.3 feet. Therefore, the existing spillway capacity
can accommodate one half the Probable Maximum Flood with a freeboard
of 3.2 feet remaining to the top of the dam.

5.5 Dam Failure Analysis

A dam failure analysis using the procedures in the Corps of Engi-
neers, "Rule of Thumb Guidance for Estimating Downstream Failure
Hydrographs" dated April 1978, was per‘formed for the Northern Dam of
Lost Wilderness Lake.

For an assumed breach equal to 40% of the dam's length computed
at half height, the breached length is 46 feet. The resulting dam
failure flow using a water depth of 19.8 feet is 6,800 CFS. 19.8 feet
represents the depth of water upstream of the dam calculated at the
test flood pond elevation, The test flood spillway outflow is 160 CFS.
The Southern dam (Twining Pond Dam) will simultanecusly discharge
approximately 800 cfs for a combined spillway outflow of 960 cfs.

The first damage area impacted by dam failure flow is directly
downstream of the dam. Prior to dam breach, the test flood flow is 160
CFS resulting in a river stage of about 1.0 foot. The dam failure flow
is 6,800 CFS resuiting in a river stage of about 7.6 feet. There are no
structures or developments directly downstream of the dam, therefore,
the damage incurred will not be significant.

The second damage area impacted by dam failure flow is the cross-
ing of East Otis Road which is approximately 300 feet downstream of the
dam. Prior to dam breach, the test flood flow is 160 CFS which exceeds
the capacity of the culvert and results in overtopping the road by
about 0.3 foot. The dam failure attenuated flow is 6790 CFS which
resuits in overtopping the roadway by about 4.7 feet. Pre-failure
flooding is minor, however, post-failure flooding has a high potential
for severe damage to the roadway crossing. East Otis Road is a second-
ary gravel surfaced roadway.

The third damage area impacted by dam failure flow is the confiu-
ence of the discharge stream with the West Branch of the Farmington
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River approximately 6,800 feet downstream of the dam. At this location,
Route 8 parallels the West Branch of the Farmington River on the west
side opposite from the confluence area. There are 3 houses on the
west side of Route 8 which are about 12 feet above the River channel.

Prior to dam breach the test flood outflow from the dam is 160
CFS. 50% of a PMF test flood for the West Branch of the Farmington
River at this location is about 34,000 CFS. 160 CFS results in a river
stage of less than 1.0 foot while 34,000 CFS results in a river stage of
about 10.8 feet. The West Branch of the Farmington River 1/2 PMF
test flood flow will cause some minor flooding of Route 8§, but does not
threaten the houses. The dam faijure attenuated flow is 6,700 CFS
which by itself results in a river stage of about 4.1 feet, and in combina-
tion with the 1/2 PMF river test fiood flow about 11.8 feet. By itself,
the dam failure flow does not constitute a hazard to the Route 8 roadway
or the houses. In combination with a significant fiood occurrence, the
dam failure flow does not add significantly to the potential for damage.

Downstream of the confiuence, the dam failure flow will be quickly
attenuated and will not constitute a hazard to lives or property.

In summary, the only significant damage attributable to a Lost
Wiiderness Northern Dam failure is the culvert crossing of East Otis
Road. No structures are damaged and no lives are threatened by the
dam failure flows. '

The following chart summarizes the downstream impacts of the
failure of the Northern Dam No. MA 01059,
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PROBABLE DOWNSTREAM IMPACT BEFORE AND AFTER DAM FAILURE
Lost Wilderness Northern Dam MA 01059

Flow Rates River Stage
Before After Before After
No. of Other Faillure  Failure Failure Failure
Location Houses Damage CFS CFS FT. FT. Comments
Downstream 0 --- 160 6,800 1.0 7.6 No Significant Damage
of Dam.
300' D.s. 0 Culvert 160 - 6,790 3.8 7.6 Minor flooding of road
East Otis Rd. . before failure: after
fatlure road overtopped
4.1 ft.
6,800' D.S. 0 -—-- 160 6,790 1.0 4.1 Dam failure flow not
Confluence with 34,000% 47,790% 10.8% 11.8% significant.

West Branch of
Farmington River

* 50% of PMF for West Branch of Farmington River at confluence.



SECTION 6 - EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

There has been no significant displacement or distress which would
warrant the preparation of structural stability calculations.

6.2 Design and Construction Data

The design material made available for this review was insufficient
to determine the structural stability of the embankment.

Some field testing was carried out during the construction phase
including a few sieve analyses and compaction tests.

A review of the structural calculations for the design of the drop
intet principal spillway structure indicate that this structure has been
designed on the basis of sound engineering practice.

6.3 Post Construction Changes

There have been no known modifications since the work was completed
in 1976.

6.4 Seismic Stability

The Northern Dam is located in seismic zone 1. According to the
recommended Corps. of Engineers' guidelines, a seismic analysis is not
warranted.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS AND

REMEDIAL MEASURES

7.1 Dam Assessment

(a) Condition

The dam and its appurtenances are generally in good condition
at the present time with the exception of the emergency spiilway
which is in fair condition.

(b) Adequacy of Information

There is insufficient design and construction data to permit
an assessment of dam safety.

(¢) Urgency

The recommendations and remedial measures described herein
should be implemented by the owner within one year of receipt of
this Phase | Inspection Report.

7.2 Recomrhendations

The recommendations of this Phase | investigation are that the
folliowing studies and actions be carried out under the supervision of a
qualified, registered professional engineer:

{a) Remove the ledge outcrops from the emergency spillway to
comply with the design plans.

(b) Determine the cause of the wet area along the downstream toe
of the dike approximately 120 feet from its easterly abutment
and what corrective measures, if any, are required.

(c) Determine the cause of the wet areas along the left toe of the
dam embankment and what corrective measures, if any, are
required.

(d) Determine the need for a low level drain at this dam, since
the drain at the Twining Pond Dam may not completely drain
the area behind the Narthern Dam.

7.3 Remedial Measures

The recommendation of this Phase | investigation is that the following
remedial and/or maintenance items be carried out:

(a) Implement and intensify a program of diligent and periodic
maintenance including, but not limited to: mowing embankment
slopes; backfilling drainage gullies and tire ruts with suitable,
well tamped soil; and clearing debris from the trash racks
and the entrance tc the emergency spillway.
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(b) Fill low areas on the top of the dike.
(¢) Institute a program of annual technical inspections.

7.4 Alternatives

There are no meaningful alternatives to the above recommendations.
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APPENDIX A

INSPECTION CHECKLIST

NORTHERN DAM

NORTHERN DIKE



INSPECTION CHECK LIST
PARTY ORGANIZATION

FRoIEor Lost Wilderness Lake Dam No. MA 00321 DATE 10/31/79

Northern Dam

Tolland, Massachusetts TRE  11:30 A.M.

WEATHER Sunny & Clear

W.S. ELEV, U.S. DN, S,

PARTY:
1. J.W. Powers T & B/SCI 5.
2. G.H. McDonnell T & B/SCI 7.
3, E.A. Moe T & B/SCI 8,
L. H.A. Koski T & B/SCI 9,
5, 0.H. Dumais T & B/SCI 10,

PROJECT FZATURE OFEPECTZD BY FEMARKS
1. All project features were inspected by all party membérs.
z.
L.
S
. 6.
T.
£.
g.
0.

= - ——



an

INSPECTICN CHECK LIST W

DPROJECT Lost Wilderness Lake Dam No. MA 00321 DATE 10/31/79

PROJECT FEATUREV Northern Dam NAME
DISCIPLINE NAME
AREA BEVALUATED 'CONDITIONS

g

oM EMBANKMENT

Crest Elevation ‘ 1355.5. ft. MSL (from Design Plans)
Current Pool Elevation . 1349 ft. MSL (from Deéign Plans)
Maximum Impoundment to Date Unknown
Surface Cracks None
Favement Condition None
Hovement or Seitlement of Crest None Apparent
Lateral Movement None Apparent
Verticai Alignment ' Good
Good

Herizontal Alignment

Condition at Abutment and at Concrete Not Applicable

Structures

Indications of Movement of Structural No apparent movement
Items on Slopes

Trespassing on Slopes - Tire ruts on downstream face of

Vegitation on Slopes Grass on all slopes embankment

Sioughing or Erosion of Slopes or Some erosion on downstream face of
Abutments embankment

Rip rap on upstream slope for erosion

protection-see plans for detail. No
apparent rip rap failures

Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking st or

near Toes None Apparent
Unusual Embaniment or Downstream A minor wet spot along left toe of dam.
Seepage
Diping or Boils ' None Apparent
Foundation Dreirage Features ’ Toe Drain
~ce Dreins . One -4" pipe steady clear flow 2+ gpm
Irstrurmentetion System None

X



205507 Lost Wilderness Lake Dam No. MA 00321

INSPECTION CHECK LIST

DATE 10/31/79

&. Approach Crannel
Slope Conditions
Bottom Conditions
Rock Slices or Falls
Loz Boom
Debris
Condition of Concreie Lining
Drains or Weep Holes
0. Intake Structure
Condition oi Concrete

Stop Logs and Slots

PROJECT FCATURE  Northern Dam NAME
DISCIFLING HAME
AREA EVALUATED CONDITION
CUTLIT WORKS - TTAKE CHANKEL AND
TITAYE STRUCTURE
Reservoir

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Debris floating in Reservoir
Not Applicable

Not Applicable

Good - no spalling or discoloratiom

No stop logs
No slots
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' INSPECTICN CHECK LIST

PICJITCT Lost Wilderness Lake Dam No. MA- 00321 DATE

PROJECT FEATURE - Northern Dam

DISCIZLINE

10/31/79

died

AREA TVALUATED

' CONDITICH

QUTLET WORKS - COWTROL TOWER

8. Concrete and Structurel
General Condition
Condition of Joints
Spalling
“igible Reinfeoreing
Pusting or Staining of Concrete
Ary Seepage or Efflorescence
Jsigé Alignment

Urusual Seepeze or Leeks in Gate
Cnamper

Cracks

Rusting or Corrosion of Steel

b, Mechenicel and Electrical

Lir Vents
Floet Wells
Crane Hoist

Elevator

-+

Hydreulic Systen

-

Service Gates

Erergency Gates

Ligntning Protection Sysien
Inerrency Povwer Systen

ng anéd Lighting Systea in
e Cremoer

Good
None
None Apparent

None Apparent

None Apparent
Nona Apparent
Not Applicable

No gate chamber

None Apparent

None Apparent

No mechanical or electrical equipment
at this site.
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INSPECTION CHECK LIST

PROJZCT Lost Wilderness Lake Dam No. MA 00321nsqe 10/31/79
PROJECT FRATURE Northern Dam AT
DISCIZLILE NAME

AREA EVALUATED CONDITTON

QUTIET WOZKS - TRANSTITION AXD CC.DUIT

Generel Conditicn of Concrete
Rust or Steining on Concrete
Spelling

Erosion or Cevitation
Cracking

Alignment of Monoliths
Aligr.ment of Joints

Numpering of NMonoliths

Not Applicable
Not Applicable
Not.Applicable
Not Applicable

Not Applicable

Not Applicable

Not accessible; could not inspect

Good -10" A.C. pipe can see daylight at
inlet from headwall.
dry, no cracking or misalignment.

First 2 joints




LISPECTION CHECK LIST

PROJEZCT Lost Wilderness Lake Dam No. MA 00321 DATE 10/31/7¢9
PROJZCT FEATURE  Northern Dam NAME
DISCIEFLDE HAME
ARSA EVALUATED COWDITICN

QUIIEIT WORVS - QULET STRUCTURE AND

———— e = e

CUTIZT CHANNEL

General Conditicn of Concrete
Rust or Staining

Spalling

Erosion or Cavitation
Viéible Reinforcing

Ary ESeepage or niflorescence

(@]

ondition a2t Joints

Drein holes

Chennel

Loose Rock or Trees Overhanging

Charnnel

Condition of Discharge Channel

"Headwall is in good condition
None Apparenf.

None Apparent

None Apparent

None Apparent

None Apparent

Good

Toe drain in good condition

Plunge pool is not completely protected
by rip rap

Channel is a small stream approximately
" 3 feet wide. The stream flows through

a gently sloping area of tall grass and
brush. About 300 feet from headwall is
East Otis Road and beyond that the

area 1is heavily wooded.

e e e i e S ek kb ms 2 & med e a4 e imien
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L{SP=CTION CHE=CK LIST

PROJZCT Lost Wilderness Lake Dam No. MA 00321 DATE  10/31/79
PROJZCT FZATURE Northern Dam NAME
PISCIFLTZ NAME

AREL EVALUATED CONDITION

SUTLET wORx

- SPILIWAY WEIR, APPRCACH
2

AND DISCHARGL CHAXNELS

a. Approsch Channel
Gzneral Conditicn
Loose Rock Overnanging Channel
Trees Overhanging Channel
roor of Approgch Channel

©. Weilr &nd Traiﬁing Walls
General Condition of Concrete
Rust or Staining
Sc2lling
Ary Visible Reinforcing
Ary Seepage or Efflorescence
Drzin Holes

¢. Discharge Channei
Genersl Condifion
Loose Rock Overhanging Channel
Trees Overhenging Channel
Flocr of Chennel

Other Obstructions

Emergency Spillway

Filled with debris - logs, stumps, etc.

Rock outcrops in entrance and extending
out from the northerly sidewall.

There are no trees in this area

Grass floor covered with debris and rock
outcrops constrict the channel-does not
conform to design plans

Grass covered earthen
dike becomes the
northerly sideslope
of the emergency
spillway

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

Not Applicable

Good
Minor rock putcrops
None
Grass

Roadway downstream with 30" culvert



PROJECT Lost Wilderness Lake Dam No. MA 00321 DATE

INSTECTION CEECK LIST

10/31/79
PRCJECT FEATURE Northern Dam RAME
DISCIPLLZ AME
ARZA EVALUATED CONDITION

OUTLET WORKS - SERVISE 3RIDGS

4, OSuper Structure
Bearings
Anchor Bolts
Bridge Seat
Longi%udinal Members
Under Side of Deck

Y

Secondary Bracing

Railings
Expansion Joinis

Paint

b, Abutment & Piers

Generel Conditicn of Concrete

Alignment of Abutnment

Approach to Bridge

Condition of Zza<w & Zac

Not Applicable




INSPECTION CHECK LIST

PARTY ORGANIZATION

Lost Wilderness Lake Dam No. MAQ1059

Northern Dike
{(at Northern Dam)
Tolland Massachusetts

Powers, Tighe & Bond/SCI

[0

DATE

InE

10/31/79

11:30 a.m.

w-s. -JLE\ .

wEaATHER sunny and clear

McDonnell, Tighe & Bond/SCI

. Moe, Tighe & Bond/SCI .

Koski, Tighe & Bond/SCI

ANC R o S

. Dumais, Tighe & Bond/SCI

— 1 pre Tz
PROIZCT TZATUD

IRSPZLOTED BY

All project features were inspected by all party members.




LisPLCTICN CHECK LIST

PRCJECT Lost Wilderness Lake Dam No. DATE  10/31/79
. MA 01059
PROJECT FEATURS Northern Dike NAME
at Northern Dam
DISCIPLINE NAME
AREA EVALUATED CONDITIONS

DA EMBANIMERT -

Crest Zlevation
Current Pool Elevation
Maximum Impoundment to Date
Surfece Cracks
Favement Condition
Hovement or Settlement of Crest
Lateral Movenment
Verticai Alignment

f

Horizental Alignment

Condition &t Abutment and at Concrete
Structures

Indicationsg of Movement of Structural
Items on Slopes

Trespassing on Slopes

Vegltation on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap Failures

Unusuel Movement or Cracking at or
near Toes

Unusual Embanrment or Downstrean
Seepape

Pirving or Bzsils
Foundation Dreinege Features

by

Dreins

+ Y

—~ o
PV

Instrumentetion System

1355:5 ft. MSL (from design plans)
1349 ft; MSL (from design plans)
Unknown

None apparent

Not applicable-

None apparent

None apparent

Good

Good

Not applicable

No apparent movement
Grass on all slopes

Not applicable

None apparent

One wet spot at downstream toe of dike
approx. 120 ft from easterly abutment

None apparent

Not applicable

Not applicable
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LOST WILDERNESS LAKE TOLLAND
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SCALE NONE

DATE . DECEMBER 1979




Photo 1 — Dam over-—
view looking westerly
from dike. Note
debris at entrance to
the emergency spillway.

Photo 2 - Dike over-
view looking northerly
from left abutment of
dam. Note drop inlet
principal spillway
structure.

Photo 3 - Entrance to
emergency spillway look-
ing easterly from

right side of embank-
ment. Note debris

and rock outcrop.




Photo 4 - Dam over-
k view looking easterly
from downstream slope
of emergency spillway.
Note tracks on down-—
stream face of embank-
ment.

Photo 5 — Close-up
of tracks on downstream
face of embankment.
Note additional erosion

Photo 6 — Headwall for
10-inch prineipal
spillway pipe and toe
drain, looking easterly
from downstream
channel.




£

Photo 7 — Overview

of discharge channel
and downstream condi-
tions. Looking
westerly from down-
stream slope of
embankment.
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